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Abstract Nanoimprint lithography (NIL) is an emerging technology enabling cost-effective and high-throughput
nanofabrication. Recently a lot of research for the nanoimprint have been carried out, but almost are about
merely experimental result relating to the material operation and the imprint fabrication, and numerical analysis
relating to the understanding of the imprint process with R&D level. In this paper, the viscoelasticity analysis
model is developed using the finite element method. With this model, the filling process and residual layer
formation in nanoimprint are analyzed, which is evaluated by a nanoimprint experiment.
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[Fig. 1] Typical deformation behavior of thermal plastic
polymer as a function of temperature
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[Table 1] Elastic modulus and relaxation time of PMMA

n A, (sec) G, (MPa)
1 3.9780E-06 1.0456E-01
2 8.0000E-05 1.3355E-01
3 1.5400E-03 1.2741E-01
4 2.3630E-02 1.6223E-01
5 2.1832E-01 1.9654E-01
6 1.0730E+00 1.5835E-01
7 7.0342E+00 8.6638E-02
8 8.3983E+01 2.0769E-02
9 4.3456E+03 6.7752E-03
10 1.6603E+06 3.1756E-03
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[Fig. 2] Geometrical definition of mold in this research
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[Fig. 3] Finite element model and boundary condition
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[Fig. 5] Imprinting pressure curve
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[Fig. 6] Filling deformation and residual layer formation
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